
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

Gastric mucosal disease

Liu, Y.

Publication date
2003

Link to publication

Citation for published version (APA):
Liu, Y. (2003). Gastric mucosal disease. [, Universiteit van Amsterdam].

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

Download date:24 May 2023

https://dare.uva.nl/personal/pure/en/publications/gastric-mucosal-disease(d7562756-a245-4846-8236-6b20c144c74f).html


ChapterChapter 2 

HelicobacterHelicobacter Pylori Gastritis-

AA Global View 

KK l i t / *, CJJ.Ponsioen \ &-ZX Xiao2, FJ.W. Ten Kate1 and 

GMJ.GMJ. Tytgaf* 

11 3 

Departmentt of Pathology and Gastroenterology , Academic Medical Center, University of 

Amsterdam,, Amsterdam, The Netherlands, and Shanghai Institute of Digestive Disease, 

Shanghaii  Second Medical University, Shanghai, The people's Republic of China2. 

Partt of the work was published in the book w Heticobacter Pylori: Basic Mechanisms to 

Clinkall  Cure 2000."  2000; p213-220, Published by Kluwer Academic Publishers, The 

Netherlands,, Edited by RJLHunt and G,NJ.Tytgat 

31 1 



ABSTRACT T 

BackgroundBackground and Aim: H, pylori is an etiologic component of chronic gastritis and other 

gastroduodenall  diseases. Its prevalence varies widely in different parts of the world There 

aree significant geographical differences between its prevalence and clinical manifestation. 

Thee aim of this study was therefore to compare gastric mucosa in various age cohorts of 

H.pylori-infectedd dyspeptic individuals from several geographical areas in the world using a 

standardizedd grading system. In addition the prevalence of atrophy and intestinal metaplasia 

weree compared with the respective gastric cancer incidence. 

Methods:Methods: Totally 1991 patients infected with H.Pylori attending the eleven 

gastroenterologicall  clinics from nine countries were selected for this study. Hematoxylin-

eosinn stained biopsies from antrum and corpus were scored semiquantitatively according to a 

modifiedd updated Sydney system. Particular attention was paid to the degree of glandular 

atrophyy and Intestinal metaplasia (IM) in gastric mucosal biopsies. Box and whiskers plots 

weree used to show the median severity of atrophy and intestinal metaplasia in the various 

cohorts.. The statistical evaluation was done using Krusakal-Wallis test and Spearman's rank 

correlationn test. 

Results:Results: Analysis of the general median severity of atrophy in the different groups of 

patientss showed significant differences in the antral mucosa. The highest scores of antral 

atrophyy were found in Japan and among New Orleans blacks, and slightly lower in Colombia. 

Lowerr scores were seen in China. The lowest scores were found in four European countries 

andd especially in Thailand. As for IM, the scores were low in general except for Xi-an, Japan 

andd Shanghai. 
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Conclusion:Conclusion: Our findings indicate that there are major geographical differences in the overall 

prevalencee and severity of Kpylori gastritis features -atrophy and IM according to age. 

Thesee differences mirror the respective incidences of gastric cancer in those geographical 

areas. . 
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INTRODUCTIO N N 

Sincee its rediscovery in the stomach by Warren and Marshall in 1983 \ Helicobacter pylori 

hass been the focus of a great number  of studies from all over  the world. These studies have 

substantiallyy contributed to our  understanding of the role of Kpylori in gastroduodenal 

diseases.. Overwhelming evidence has implicated this infection as an etiologic component of 

chronicc gastritis, peptic ulcer, and gastric cancer  M . Kpylori infection is considered the 

leadingg cause of gastric mucosal inflammation. Chronic inflammation ultimately leads in 

somee individuals to atrophic changes and intestinal metaplasia 2" 4. The latter  condition may 

predisposee to gastric malignancy 6~7>9~12. The processes that govern the development of 

atrophyy and intestinal metaplasia are complex. Duration of chronic active inflammation 

togetherr  with environmental factors may be of major  importance in explaining differences in 

speedd of developments between various geographical areas. 

Gastricc cancer  is the most ominous outcome of Kpylori infection. Many experts feel that 

populationn screening for  Kpylori infection should be considered if efficacious, Kpylori-

specific,, well tolerated and safe antimicrobial therapy became available. The optimal timing 

forr  such theoretical population screening would obviously depend on the onset and speed of 

worseningg of gastric inflammation, atrophy, intestinal metaplasia and dysplasia. Many 

investigationss have studied gastric mucosal morphology as a function of age. However, 

comparingg the results of those studies turns out to be hazardous, if not impossible, because of 

lackk of uniform definitions and criteri a for  grading gastric atrophy or  intestinal metaplasia. 

Theree are several classifications for  chronic gastritis: morphological13'14; topographical  15~ 

16;andd combined morphological and topographical  n .The discovery of Kpylori as a major 

causee of gastritis has led many investigators to incorporate etiology in the classification of 
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chronicc gastritis . Based on this reason, the Sydney system of classification of chronic 

gastritiss was created at the 9th World Congress of Gastroenteroloy in Sydney in 1990 "  and 

updatedd at Houston International Gastritis Workshop in 1994 ̂ ' ^  to attempt to reach a 

consensuss in grading gastritis. A systematic study of gastric biopsies in H.pylori-infecltd 

individual ss using the latest Houston modification of the Sydney classification system by the 

samee pathologists has not yet been carried out The aim of mis study was therefore to 

comparee gastric mucosa in various age cohorts of ApyJon-infected dyspeptic individuals 

fromfrom  several geographical areas in the world using a standardized grading system, in order  to 

comparee the degrees of atrophy and intestinal metaplasia according to age. In addition, the 

prevalencee of atrophy and intestinal metaplasia was compared to respective gastric cancer 

incidencess in those geographical areas. 

35 5 



MATERIAL SS AND METHOD S 

StudyStudy populations 

Inn this study total 2043 patients with ulcer  or  non-ulcer  dyspepsia attending eleven 

gastroenterologicall  clinics from nine countries were investigated. Only patients with Kpylori 

infectionn proven by rapid urease test were included Exclusion criteri a were age less than 18 

orr  greater  than 75 years, history of gastrectomy, active upper  gastrointestinal bleeding or 

perforationn and severe gastro-oesophageal reflux disease. Patients receiving analgesic 

medicationn or  drugs with a possible effect on Kpylori were excluded. 

Accordingg to the geographic area, the total cohort consisted of eleven groups. 291 Dutch 

patientss from Academic Medical Center, University of Amsterdam, a total of 756 Chinese 

casescases from the university hospital in three cities of China-Guangzhou, Shanghai and Xi-an 

weree included in multinational follow-up studies (Dutchigas Hp project) on H.pylori 

eradicationn therapy in Netherlands and China; 35 Colombian patients from the area of 

Narino,, in the rural south Andes (Colombia) who were participants in a chemoprevention 

tria ll  intended to last 6 years; 50 American patients from GI  clinic of Louisiana State 

Universityy Medical Center( New Orleans, USA), with 43 Black and 7 White patients; 105 

patientss from Helsinki University Central Hospital (Helsinki, Finland); 524 Thailand 

patientss from Siriral Hospital (Bangkok, Thailand); 257 Germany cases from Institut e of 

Pathologyy Bayreuth (Bayreuth, Germany); 250 Portuguese patients from Hospital de SJoao 

(Porto,, Portugal); and 282 Japanese cases from Kur e Kyosai Hospital and Tohoku University 

Schooll  of Medicine (Kur e and Seidai, Japan). Patients were excluded from analysis if some 

parameterss were missing or  incomplete and if patients turned out to be H.pylori negative by 

histopathologicc examination. All the results (tables and Figures) were based on those cases 
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withh complete information for the parameter under study, excluding those with missing 

valuess and H.pylori negative cases. General information concerning the patients are 

summarizedd in Table 1. 

Patientss were divided into five different age categories: less than 30 years, 31-40 years, 41-50 

years,, 51-60 years and over 60 years. 

StudyStudy protocol 

Upperr gastrointestinal endoscopy was performed on all the patients after an overnight fast 

Att least two biopsy specimens were taken from the antrum within 2-3 cm from the pylorus in 

H.pyloriH.pylori positive individuals .Two corpus biopsies also taken of the lesser and greater curve, 

somee 10 cm from the cardia, except in the Netherlands and Xi-an. From the group of New 

Orleans,, Colombia and Thailand, one antrum and one corpus biopsies was obtained. 

Additionall  biopsy specimens were taken from any lesions in all cases. 

Biopsyy specimens were fixed in 10% formalin and then processed, embedded in paraffin, cut 

inn sequential 4 um sections and routine stained with hemotoxylin-eosin (H&E). Additional 

Gentaa stain was performed in the cases with doubtful identification of H.pylori. When 

H.pyloriH.pylori was absent in both H&E and Genta stained slides, the patient was catergorized as 

HpyloriHpylori negative. Virtually all available specimens included surface epithelium and 

musculariss mucosae. 

Histopathology Histopathology 

Alll  sections were interpreted independently by a single especially trained and experienced 

pathologistt (YL), who was unaware of the clinical or endoscopic finding. 

Histologicall  sections were evaluated and graded for the following parameters: H.pylori 

colonization,, chronic inflammation and inflammatory activity, atrophy, intestinal metaplasia. 
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AA detailed histopathological classification was used in order  to allow registration of minor 

variationn in all above features. Therefore the categories *mild* , 'moderate' and 'severe' as 

usedd in the updated Sydney system were each subdivided into two further  subcategories to 

alloww some fine-tuning " , therefore a 1-6 scale was applied: 1-2 (mild), 3-4 (moderate), 5-6 

(severe),, corresponding to the updated Sydney system a . 

Thee density of Hp colonisation was graded as follows: 0: none; 1: tip found only in one 

placee after  a careful search; 2: only a few Hp found; 3: scattered Hp found in sperated 

areas/foci;;  4: numerous Hp in seperated areas/foci; 5: nearly complete gastric surface 

coveredd by a layer  of Hp; 6: continuous gastric surface coverage by a thick layer  of Hp. 

Degreee of Chronic inflammatory infiltratio n was scored as follows: 0:absent; 1: scattered 

chronicc inflammatory cells, less than 10 in each high power  field; 2: scattered, but more than 

100 in each high power  field; 3: some areas with dense chronic inflammatory cells; 4: diffuse 

infiltratio nn with dense chronic inflammatory cells; 5: nearly the whole mucosa containing 

densee chronic inflammatory cells which separate the gastric glands; 6: entire mucosa 

containingg a dense chronic inflammatory cell infiltration . 

Forr  activity of gastritis, the density of neutrophils infiltratio n of crypts corresponds to the 

followingg numbers: 0: absent; l:involvement of only one crypt per  biopsy; 2:involement of 

twoo crypts per  biopsy; 3:involvement of many crypts up to 25%; 4:involvement of 25%-50% 

off  the crypts; 5: more than 50% of the crypts are involved; 6: all cryptss are involved. 

Atrophyy was defined as the loss of specialized gastric glandular  tissue, with or  without 

replacementt  by intestinal- type epithelium. Grade 1 equals locally few gastric glands lost or 

replacedd by intestinal-type epithelium; grade 2 equals small areas of gastric glands 

disappearingg or  replaced by intestinal-type epithelium; 3 corresponds to 25% gastric glands 

lostt  or  replaced by intestinal-type epithelium; 4 corresponds to 25-50% of gastric glands lost 

orr  replaced by intestinal epithelium; 5 corresponds to more than 50 % of gastric glands lost or 
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replacedd by intestinal epithelium; 6 is diagnosed when only a few areas of gastric glands are 

remaining. remaining. 

Intestinall  metaplasia (IM ) was diagnosed when gastric foveolar  and glandular  epithelium was 

focallyy or  diffusely replaced by intestinal-type epithelium. It was graded according to the 

followingg numbers: 0: absent; 1: present in only one crypt; 2: in one focus (1-4 crypts) in one 

orr  bom specimens; 3: in two separate foci; 4: multifocal in one or  both specimens; 5: more 

thann 50% of crypts are diffusely replaced by intestinal-type epithelium; 6: only a few parts of 

gastricc epithelium are left, not replaced by intestinal epithelium. Complete and incomplete 

IMM  were not further  differentiated, since mucin histochemical studies were not performed. 

Thee mean degree of gastritis in the antrum was taken as the grade of antral gastritis; the 

corpuss gastritis grade was obtained analogously. The mean grades of inflammatory cells, 

atrophyy and metaplasia were taken as the respective grades to represent the antrum and 

corpus. . 

StatisticalStatistical analysis: 

Calculationss were performed using the SPSS software package, for  Windows version 11 

(SPSSS inc. Chicago, IL , USA). The overall results of the biopsies were expressed as 'box 

andd whiskers*  plots. Distributio n of atrophy and intestinal metaplasia was compared using 

Krusakal-Walli ss test between countries and between different age-groups, age-group also 

waswas compared across countries using Krusakal-Walli s test Spearman* s rank correlation test 

wass used to investigate the correlation between the prevalence of antrum atrophy/ IM and 

gastricc cancer  incidence, the prevalence of atrophy/ IM and age, and prevalence of atrophy 

andlM.. Significance was set at P<0.05. 
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RESULTS S 

AA total of 1991 tf.pvfori-infected subjects, who underwent gastroscopy for  upper 

gastrointestinall  complains, and for  whom all data were complete, were analyzed. 

Thee medians and range of all features of Hp gastritis were measured in relation to the gender 

distribution .. There were no significant differences between male and female patients 

(P<0.05). . 

Thee overall results of antrum biopsies expressed as * box and whiskers*  plots, both for 

degreess of atrophy and intestinal metaplasia are summarized in Figures 1 and 2. 

Ann analysis of the median of antrum atrophy (Figure 1) in the different groups of patients 

showedd statistically significant differences in the antral mucosa (P<0.01). Among 1991 

investigatedd H.pyhri infected individuals, the highest scores were found in Japan (JP) and 

amongg New Orleans blacks (NO), and slightly lower  scores in Colombia (CA). Lower  scores 

weree seen in China -Guangzhou(GU), Shanghai (SH) and Xi-an (XI) . The lowest scores were 

foundd in Europe: Finland (FI), Netherlands (NL), Germany (GE), Portugal (PO) and 

especiallyy in Thailand (TH), Degree of atrophy in corpus biopsies were low throughout in all 

countriess and the data are not shown. 

Onn looking more closely at the age distributio n in all groups, it also got the significant 

statisticc difference (P<0.01). The median of antrum atrophy below SO years showed a similar 

variation::  being higher  in the subgroup of patients in New Orleans, Japan, Colombia, Xi-an, 

Shanghaii  and Guangzhou, except no case in Colombia and too limited number  in Finland. 

Thee median degree of atrophy rose with increasing age of the patients in almost all groups 

andd was the highest in the age group above 60 years, despite the Portugal group which got the 

highestt  in the age group of 51- 60 years (Table 2). 

40 0 



Thee severity of the intestinal metaplasia scores in the antrum was in general low except for 

Xi-an,, Japan and Shanghai (Figure 2), Intestinal metaplasia in corpus biopsies was negligible 

throughout t 

Thee distributio n of IM in relation to the age in H.pylori associated gastritis is shown in Table 

3.. Analysis of different age groups revealed that the median IM in Xi-an is the highest in all 

agee groups. With increasing age, the median rose in all groups. 

Thee prevalence of antrum atrophy and intestinal metaplasia were compared to gastric cancer 

incidencee in Table 2 and 3; Figure 3 and 4. For  antrum atrophy the correlation was 0.527 

(p=0.096).. For  antrum intestinal metaplasia the correlation was 0.708 (p=0,015). The degree 

off  antrum intestinal metaplasia correlated significantly with antrum atrophy with a correlation 

coefficientt  of 0.75 (P<0.01) (Table 4). The age was compared with the prevelance of 

atrophyy and IM with the correlation coefficient of 0.18 and 0.19, respectively (P<0.01). 
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DISCUSSION N 

Analysiss of random biopsies, particularl y from the antrum from consecutive Kpylori -

infectedd dyspeptic patients with/without ulcer  diathesis, reveals substantial geographical 

differencess in age-related degree of atrophy and intestinal metaplasia. The atrophic 

/metaplasticc changes were largely limited to the antrum and much less pronounced in corpus 

biopsies.. The overall prevalence of atrophy and intestinal metaplasia mirrore d the respective 

incidencee of gastric cancer. This rindin g strengthens the hypothesis that chronic Kpylori-

associatedd inflammation is a key factor  in gastric carcinogenesis aM7. The observation that 

atrophyy and intestinal metaplasia appeared at younger  ages in populations at high risk for 

gastricc cancer  than in population at low risk supports the results of many other  studies. 

Particularl yy strikin g was the very low prevalence of atrophy and intestinal metaplasia in 

Thailand,, corresponding to a very low gastric cancer  incidence. Our  findings are in line with 

thee results of Imai et al group 28~29, who foundd that atrophy and IM were detected at much 

earlierr  ages in Japan than in the USA. The Japanese show a much higher  prevalence of H. 

pyloripylori beginning at a much earlier  age. This is in accord with the well-known high prevalence 

off  gastric carcinoma in Japan. The shorter  duration of infection in population living in the 

Europeann countries may be one reason why the rates of gastric carcinoma are decreasing. 

Studiess from Finland indicate that the age-specific prevalence of chronic atrophic gastritis in 

bothh sexes decreased significantly during the 15 years periods between 1977 and 199230. 

Thiss closely mirror s the time trends for  gastric carcinoma. 

Ourr  study has strengths and weaknesses. Strengths of the study relate to the blind character  of 

thee biopsy analysis by the same histopathologist, well trained in the analysis of gastric 

mucosall  biopsies and with an acceptable internal reproducibility . All biopsies were 
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essentiallyy obtained within the same time frame. All biopsies had pathological proof of 

HspyloriHspylori infection. 

Weaknesss of the study relate to the lack of characterization of the infecting organisms (Cag\ 

Vac',, Ice A"  status unknown); lack of information on percentage with ulcer  diathesis, 

smoking,, etc; lack of further  characterization of the type of intestinal metaplasia; lack of 

correlationn of gastric mucosal status with gastric secretory function (pepsinogens, gastrins 

etc);;  and the occasional low number  of biopsies in certain age categories. Particularl y the 

cytotoxin-associatedd gene A (cag A) seems highly associated with atrophic gastritis 3l~33 and 

gastricc adenocarcinoma M , at least in certain but not all countries. 

Despitee these shortcomings our  study clearly shows that there are major  geographical 

differencess in the overall prevalence of atrophy and intestinal metaplasia. Duration of chronic 

activee inflammation is obviously an important element High infection rate very early in lif e 

mayy largely explain the geographical differences in age-related atrophy and metaplasia. In 

additionn environmental factors may also influence the velocity of development of atrophy 

andd metplasia. Hu et al3S came to a similar  conclusion when they compared the degree of 

gastricc mucosal atrophy in Lan Zhou (high gastric cancer  incidence) versus Guangzhou (low 

gastricc cancer  incidence). We do not know whether  those putative environmental factors 

requiree the presence of Kpylori% or  what those environmental factors are (lack of 

antioxidantss in food? Smoking? Alimentary nitrosamines?). It is now generally accepted that 

KpyloriKpylori associated chronic gastritis is a long lasting disease which in the presence of other 

factors,, may in some cases progress to atrophic gastritis and IM . This indicates that atrophic 

gastritiss and IM are late sequel of Hp infection and that the pathogenesis of gastric cancer 

mayy also be related to Hp infection. Although the etiology of gastric cancer  is multifactoral , 

itss genesis is almost always preceded by chronic gastritis, and by atrophic gastritis and IM in 

particular .. From the global scale, the highest incidence of gastric cancer  is found in Asia 
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(Japann and China), and in central America and south America (especially the Andean 

countries)".. There exists important geographic differences. Our findings are in agreement 

withh and may give it the strong support. . 

Wee were rather  surprised to find that atrophy and metaplasia were largely restricted to the 

antrumm and almost absent from the corpus biopsies, even in countries with high gastric cancer 

prevalence.. We cannot rule out that this is caused by the selection of patients with dyspeptic 

symptomss or  with ulcer  diathesis, where inflammation is known to be largely antrum-

predominant.. Caution should be taken not to extrapolate our  findings to the general non-

symptomaticc population in the various geographical areas. Yet in dyspeptics, atrophy and 

intestinall  metaplasia are more common in the antrum and angular  area *. 

Costt  calculations have been made in the literatur e with respect to population screening and 

antimicrobiall  therapy37. In those studies, screening is projected to start at age 50. It would 

appearr  from our  study that a substantial proportion of the (dyspeptic) population already has 

variablee degrees of atrophy and intestinal metaplasia, especially in countries with high gastric 

cancerr  incidence. If ever  population screening became feasible, determination of the most 

appropriatee starting age would need to be determined, and may well be earlier, especially in 

areass with high gastric cancer risk, in order  not to pass the 'point of no return' in the 

inflammationn -atrophy-metaplasia-dysplasia cascade. 
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Tablet.. H,pylori gastritis -study population ( n=2043) 

Patientt Groups No.ofpatients(N) Mean age(years ) Sex ratio (MAF) 

Guangzhouu (GU) 

Shanghaii  (SH) 

Neww Orleans (NO) 

Thailandd (TH) 

Portugall  (PO) 

Colombiaa (CA) 

Netherlandss (NL) 

Xi-an(XI ) ) 

Japann (JP) 

Finlandd (FI) 

Germanyy (GE) 

104 4 

342 2 

SO O 

250 0 

221 1 

35 5 

269 9 

176 6 

242 2 

104 4 

250 0 

7 7 

6 6 

44.66*11.27 7 

5 5 

7 7 

7 7 

49.92*13.28 8 

8 8 

0 0 

4 4 

4 4 

2.8:1 1 

1.2:1 1 

0.5:1 1 

1.0:1 1 

1.0:1 1 

0.7:1 1 

1.4:1 1 

1.6:1 1 

1.9:1 1 

0.8:1 1 

0.9:1 1 

Total l 2043 3 9 9 1.2:1 1 

SDD = standard deviation 
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Figuree 1. Box and whiskers plots showing the median severity of antrum atrophy in 

H.pylori-mfeclzdH.pylori-mfeclzd individuals. The box extends trom the 25th percentile to the 75th percentile 

withh a horizontal line at the median (50th percentile). Whiskers extend down the smallest 

valuee and up to the largest 
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Figuree 2, Box and whiskers plot showing the severity of antrum intestinal metaplasia in 

KpyloriKpylori -infected individuals 

51 1 



Tablee 2, Antrum atrophy (any degree) 

Groupss <30(%) 31-40(%) 41-50(%) 51-6<X%) >60(%) overall(%) Gastric cancer41 

Guangzhou(GU) ) 

Shanghai(SH) ) 

Neww Orleans(NO) 

Thailandd (TH) 

Portugall  (PO) 

Colombiaa (CA) 

Netherlandss (NL) 

Xi-anQO) ) 

Japann (JP) 

Finlandd (FT) 

Germanyy (GE) 

48 8 

45 5 

100 0 

6 6 

15 5 

0 0 

23 3 

60 0 

50 0 

7 7 

53 3 

55 5 

87 7 

2 2 

29 9 

71 1 

23 3 

58 8 

71 1 

27 7 

8 8 

60 0 

57 7 

93 3 

4 4 

38 8 

50 0 

35 5 

68 8 

80 0 

21 1 

21 1 

60 0 

66 6 

69 9 

21 1 

62 2 

100 0 

65 5 

57 7 

80 0 

46 6 

34 4 

68 8 

59 9 

100 0 

22 2 

42 2 

80 0 

60 0 

79 9 

90 0 

70 0 

44 4 

60 0 

56 6 

86 6 

12 2 

38 8 

71 1 

42 2 

65 5 

80 0 

44 4 

29 9 

32 2 

38 8 

7 7 

4 4 

24 4 

26 6 

15 5 

55 5 

91 1 

14 4 

15 5 

**  Gastric cancer incidence per 100 000. 
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Tablee 3. Antrum intestinal metaplasia ( any degree) 

Groupss <30(%) 31-40(%) 41-50(%) 51-60(%) >60(%) overall(%) Gastric cancer* 

Guangzhou(GU)) 10 

Shanghaii  (SH) 19 

Neww Orleans(NO) 0 

Thailandd (TH) 0 

Portugall  (PO) 13 

Colombiaa (CA) 0 

Netheriands(NL)) 18 

Xi-an(XI )) 60 

Japann (JP) 10 

Finlandd (H) 

Germany(GE)) 0 

8 8 

32 2 

13 3 

2 2 

26 6 

29 9 

6 6 

42 2 

29 9 

18 8 

3 3 

15 5 

33 3 

14 4 

2 2 

35 5 

14 4 

19 9 

61 1 

40 0 

18 8 

22 2 

10 0 

39 9 

15 5 

13 3 

57 7 

44 4 

43 3 

48 8 

47 7 

27 7 

29 9 

20 0 

33 3 

33 3 

10 0 

37 7 

20 0 

41 1 

66 6 

58 8 

59 9 

33 3 

12 2 

32 2 

14 4 

6 6 

34 4 

26 6 

26 6 

55 5 

44 4 

33 3 

22 2 

32 2 

38 8 

7 7 

4 4 

24 4 

26 6 

15 5 

55 5 

91 1 

14 4 

15 5 

'"Gastricc cancer incidence per 100 000. 
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Tablee 4 . Correlation between antrum score for atrophy and intestinal metaplasia 

Groupss Atrophy med IMmed Correlation coefficient*  Regression coefficient t 
(interquartil ee range) (interquartil e range) (Spearman's r) (10 years)'1 

Guangzhou(GU) ) 

Shanghaii  (SH) 

Neww Orleans(NO) 

Thailandd (TH) 

Portugall  (PO) 

Colombiaa (CA) 

Netherlandss (NL) 

Xi-an(XI ) ) 

Japann (JP) 

Finlandd (FI) 

Germany(GE) ) 

1(0-2) ) 

1(0-3) ) 

3(1-4) ) 

0(0-0) ) 

0(0-2) ) 

2(0-4) ) 

0(0-2) ) 

1«M) ) 

3(1-4) ) 

0(0-1) ) 

0(0-1) ) 

0(0-0) ) 

0(0-2) ) 

0(0-0) ) 

0(0-0) ) 

0(0-1) ) 

0(0-1) ) 

0(0-1) ) 

K(M ) ) 

0(0-4) ) 

0(0-1) ) 

0(0-0) ) 

0.3% % 

0.705 5 

0.237 7 

0.692 2 

0.943 3 

0.486 6 

0.777 7 

0.947 7 

0.801 1 

0.834 4 

0.870 0 

0.11 1 

0.14 4 

0.09 9 

0.14 4 

0.17 7 

0.70 0 

0.44 4 

0.23 3 

0.39 9 

0.34 4 

0.20 0 

**  Spearman's r rank correlation between antrum score for atrophy and for intestinal 
metaplasia;; all values except New Orlean significant. 

tt Increase in antrun atrophy score per 10 years age increase. 
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Figg 3. Correlation between antrum atrophy and gastric cancer prevalence 
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Figg 4. Correlation between antrum intestinal metaplasia and gastric cancer prevalence 
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